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,QWURGXFWLRQ
&RQWH[W
7KH WUDQVLWLRQ WRDK\GURJHQEDVHGHFRQRP\LQYROYHV WKHFUHDWLRQRIDQ LQIUDVWUXFWXUH IRUK\GURJHQSURGXFWLRQ
DQGGLVWULEXWLRQE\SLSHOLQHV\VWHPVEXWDOVRWKHGHYHORSPHQWRISUHVVXUL]HGK\GURJHQIXHOLQJVWDWLRQVIRUPRELOH








E\ XVLQJ DQ DEVRUSWLRQ OLWKLXPEURPLGH FKLOOHU 7KHVH WHFKQRORJLHV DUH VXLWDEOH IRU FRPPHUFLDO RU UHVLGHQWLDO
DSSOLFDWLRQV








7KH SXUSRVH RI WKLV DUWLFOH LV WKH FRPSDUDWLYH DQDO\VLV RI K\EULG V\VWHPV IRU K\GURJHQ SURGXFWLRQ E\ ZDWHU
HOHFWURO\VLVK\GURJHQEHLQJSURGXFHGXVLQJHQHUJ\VXSSOLHGE\DSKRWRYROWDLFV\VWHP
7KHVWXG\PHHWV WKH(XURSHDQ8QLRQ¶VSROLF\ZKRVH WDUJHW LV WKH WUDQVLWLRQ WRDQHFRQRP\EDVHGRQK\GURJHQ
SURGXFHGIURPUHQHZDEOHVRXUFHVE\WKHPLGGOHRIWKHVWFHQWXU\>@
7KHDGGHGYDOXHRIWKHSUHVHQWDUWLFOH
7KLV SDSHU GHYHORSV IRU WKH ILUVW WLPH LQ WKH ILHOG RI WKH VRODU WHFKQRORJLHV WKH FRQFHSW RI D V\VWHP WKDW FDQ
VLPXOWDQHRXVO\SURGXFHPRUHWKDQWKUHHW\SHVRIHQHUJ\7KLVLVSRVVLEOHGXHWRWKHPRGXODUFRQFHSWLRQQDPHO\WKH
FRQFHSWLRQ RI VWDQGDUGL]HG PRGXOHV DV D VROXWLRQ IRU DWWUDFWLQJ DQG FRQFHQWUDWLQJ WKH VRODU UDGLDWLRQ EXW DOVR
GLIIHUHQWGHSHQGLQJRQWKHFRPSRQHQWZKLFKFRQYHUWVWKHHQHUJ\
7KLVSDSHUIRFXVHVRQWKHILQDQFLDODQDO\VLVRIWKHK\GURJHQSURGXFWLRQV\VWHPXVLQJWKHVRODUHQHUJ\7KLVDUWLFOH
DQDO\]HV WKH ODWHVW WHFKQLFDOVROXWLRQVUHJDUGLQJ WKHSURGXFWLRQRIK\GURJHQE\ZDWHUHOHFWURO\VLVK\GURJHQEHLQJ
SURGXFHGXVLQJHQHUJ\ VXSSOLHGE\DSKRWRYROWDLF V\VWHP:HKDYH WRPHQWLRQ WKDWPRVWRI WKH VWXGLHVDSSURDFK
RQO\WKHILQDQFLDODQDO\VLVRIWKHK\GURJHQSURGXFWLRQV\VWHPVE\PHDQVRIVRODUHQHUJ\XVLQJWKHVWDQGDUGWHFKQLFDO
VROXWLRQVDQGGRHVQ¶WDSSURDFKWKHILQDQFLDODQDO\VLVLQUHODWLRQZLWKWKHODWHVWWHFKQRORJLHVLQWKLVILHOG
$FFRUGLQJ WR WKLV VWXG\ VWDUWLQJ ZLWK  LW LV SRVVLEOH WKDW WKH SULFH RI K\GURJHQ PD\ EH FRPSHWLWLYH DV
FRPSDUHGWRWKHSULFHRIKHDY\RLO
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WKH W\SH RI HTXLSPHQWV IRUPLQJ WKH V\VWHP WKH HTXLSPHQWV¶ FDSDFLWLHV UHVXOWHG DIWHU SHUIRUPLQJ WKH SURGXFWLRQ
GLPHQVLRQLQJ FDOFXODWLRQV WKH RXWSXW RI WKH V\VWHP¶V FRPSRQHQWV WKH V\VWHP¶V JOREDO RXWSXW WKH WRWDO \HDUO\
TXDQWLW\RIHQHUJ\UHTXLUHG
7KHILQDQFLDODQDO\VLVGHWDLOV WKHDVSHFWV UHODWHG WR WKH LQYHVWPHQWYDOXHDQG WKH IRUHFDVWVFRQFHUQLQJ WKHSULFH
GHFUHDVHRIWKHVHV\VWHPVE\EDVHGRQWKHVWXGLHVSHUIRUPHGDW(XURSHDQOHYHO>@
'XHWRWKHODFNRIVSDFHLQWKLVVWXG\ZHVKDOOSUHVHQWRQO\WKHILQDQFLDODQDO\VLVRIK\GURJHQSURGXFWLRQV\VWHPV
E\ PHDQV RI VRODU HQHUJ\ 7KH PDLQ VWHSV RI WKH ILQDQFLDO DQDO\VLV DUH DVVHVVPHQW RI WRWDO FRVW RI LQYHVWPHQW
DVVHVVPHQW RI RSHUDWLQJ FRVWV DVVHVVPHQW RI \HDUO\ WRWDO FRVWV FDOFXODWLRQ RI WKH JROEDO FRVW FDOFXODWLRQ RI WKH
VSHFLILF LQYHVWPHQW FDOFXODWLRQ RI WKH K\GURJHQ SURGXFWLRQ FRVW FDOFXODWLRQ RI RWKHU LQGLFHV VSHFLILF WR WKH
K\GURJHQSURGXFWLRQV\VWHPVE\PHDQVRIVRODUHQHUJ\
7KHPDLQILQDQFLDOLQGLFHVVSHFLILFWRVXFKLQYHVWPHQWVDUHSUHVHQWHGDVIROORZV
D 7RWDO FRVW RI LQYHVWPHQW7KH ILUVW ORJLFDO VWHS LQ ILQDQFLDO DQDO\VLV LV WKH DVVHVVPHQW RI WKH WRWDO FRVW RI
LQYHVWPHQW>@7KHWRWDOFRVWRILQYHVWPHQWFDQEHFDOFXODWHGDVWKHVXPRIGLUHFWFRVWVDQGLQGLUHFWFRVWV
ZKHUH
, ,G ,F    
:KHUH,UHSUHVHQWVWKHWRWDOLQYHVWPHQWFRVW,GGLUHFWLQYHVWPHQW,FLQGLUHFWLQYHVWPHQWQDPHO\FRVWVUHODWHGWR
GHVLJQSURMHFW¶VFKHFNDXWKRUL]DWLRQVDQGSHUPLWVXQIRUHVHHDEOHH[SHQVHVHWF>@




,&WRWDOH &S'V    
:KHUH&WRWDOHUHSUHVHQWVWKH\HDUO\WRWDOFRVWV'VWKHVWXG\OHQJWKLQ\HDUV&SWKHSURGXFWLRQFRVW>@
,QWKHHQHUJ\ILHOGWKH\HDUO\SURGXFWLRQFRVWVFDQEHDVVHVVHGXVLQJWKHIRUPXOD
520&HHW&FRPE&S 	    
:KHUH &FRPEW UHSUHVHQWV WKH \HDUO\ H[SHQVHV ZLWK IXHO SXUFKDVLQJ&HH  WKH \HDUO\ H[SHQVHV ZLWK HOHFWULFDO
SRZHUSXUFKDVLQJ20	5RSHUDWLQJPDLQWHQDQFHDQGUHSDLUVFRVWVZKLFKGRHVQ¶WLQYROYHWKHXVHRIIXHO
F7RWDOFRVW7KHWRWDOFRVWLVFDOFXODWHGEDVHGRQWKHIROORZLQJIRUPXOD
'V&S,&    
:KHUH&UHSUHVHQWVWKHWRWDOFRVW>@
G &RVW RI K\GURJHQ 7KH FRVW RI K\GURJHQ LV FDOFXODWHG DV D UDWLR EHWZHHQ WKH \HDUO\ WRWDO FRVWV DQG WKH
SURGXFWLRQFDSDFLW\LQSK\VLFDOPHDVXULQJXQLWVQDPHO\
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&WRWDOHF 4I   
:KHUHFUHSUHVHQWVWKH\HDUO\FRVWRIK\GURJHQ4IWKHSURGXFWLRQFDSDFLW\LQSK\VLFDOPHDVXULQJXQLWV
H 6SHFLILF LQYHVWPHQW 7KH VSHFLILF LQYHVWPHQW LV FDOFXODWHG DV D UDWLR EHWZHHQ WKH WRWDO LQYHVWPHQW DQG WKH
SURGXFWLRQFDSDFLW\LQSK\VLFDOPHDVXULQJXQLWVQDPHO\
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<HDU    
<HDU    
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<HDU    
<HDU    
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<HDU    
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%DVHG RQ WKH UHVXOWV REWDLQHG ZH UHFRPPHQG WKH LPSOHPHQWDWLRQ RI 6 V\VWHP LQ WKH FDVH RI WKH VROXWLRQ
ZLWKRXWZLULQJWRWKHSRZHUQHWZRUN
E6ROXWLRQZLWKZLULQJ WKHSKRWRYROWDLF V\VWHP WR WKHSRZHUQHWZRUN)LJSUHVHQWV WKHHYROXWLRQRI WKHFRVW
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<HDU    
<HDU    
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   
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:HUHFRPPHQG WKH LPSOHPHQWDWLRQRI WKHVH WHFKQLFDOVROXWLRQVDVD UHVXOWRI WKHDGYDQWDJHVRI WKHVH WHFKQLFDO
VROXWLRQVDVFRPSDUHGWRWKHRWKHUDQDO\]HGWHFKQLFDOVROXWLRQV
$FFRUGLQJ WR WKH VWXG\SHUIRUPHG LW VHHPV WKDW WKHPRVW DGYDQWDJHRXV VROXWLRQ LV WRFRQQHFW WKHSKRWRYROWDLF
V\VWHP WR WKH SRZHU VXSSO\ QHWZRUN $OVR WKH WHFKQLFDO VROXWLRQV SUHVHQWHG DUH PRUH GHVLUDEOH LQ FDVH RI
VXEVLGL]DWLRQRIUHQHZDEOHHQHUJ\E\PHDQVRIWKHJUHHQFHUWLILFDWHV
&RQFOXVLRQV
7KLV SDSHU GHYHORSV IRU WKH ILUVW WLPH LQ WKH ILHOG RI WKH VRODU WHFKQRORJLHV WKH FRQFHSW RI D V\VWHP WKDW FDQ
VLPXOWDQHRXVO\SURGXFHPRUHWKDQWKUHHW\SHVRIHQHUJ\7KLVLVSRVVLEOHGXHWRWKHPRGXODUFRQFHSWLRQQDPHO\WKH
FRQFHSWLRQ RI VWDQGDUGL]HG PRGXOHV DV D VROXWLRQ IRU DWWUDFWLQJ DQG FRQFHQWUDWLQJ WKH VRODU UDGLDWLRQ EXW DOVR
GLIIHUHQWGHSHQGLQJRQWKHFRPSRQHQWZKLFKFRQYHUWVWKHHQHUJ\
$FFRUGLQJ WR WKLV VWXG\ VWDUWLQJ ZLWK  LW LV SRVVLEOH WKDW WKH SULFH RI K\GURJHQ PD\ EH FRPSHWLWLYH DV
FRPSDUHGWRWKHSULFHRIKHDY\RLO
5HIHUHQFHV
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